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Abstract 
Camels are both grazers and browsers of a broad spectrum of forages. The objective of this study was to 
identify and to determine the chemical composition of the most preferred forage species by lactating 
Somali camels in Laikipia County, Kenya. Lactating Somali camels and their calves were observed 
during the wet and dry seasons while browsing for a period of two weeks. The forage species were ranked 
based on the bite count. The most browsed forages identified through observation were sampled for 
identification by the local and scientific names and laboratory analysis. They were analyzed for proximate 
composition, detergent fiber fractions, and in vitro dry matter digestibility. The most browsed forage 
species were Acacia nubica, Acacia seyal, Cucumis aculeatus, Euclea divinorum, Hibiscus parrifolia in 
the wet season and Barleria acanthoides, Balanites aegyptiaca, Cynodon dactycon, Lycium europium, 
Pollichia campestris in the dry season. Shrubs constituted 60%, trees 30%, and grasses 10% of the most 
preferred forage species. The preferred browsed species had high crude protein (7.1±0.4 to 25.7±1.2%) 
and low neutral detergent fiber concentrations (29.1±2.7 to 74.0±7%). The results of the study show 
camels fed on different types of forage species and that the forage nutritive value affected the selection.  
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Introduction 
Camels under pastoral systems have mixed feeding behavior where they are both grazers and browsers of 
a broad spectrum of forages. Their diets are varied (Dereje & Uden, 2005)and  include halophytic (salty), 
bitter and hard-thorny herbs, shrubs, grasses, and trees that grow naturally in Arid and Semi-Arid Lands ( 
Iqbal & Baidar Khan, 2001). Forage quality affects the feeding activity patterns of camels (Kassilly, 
2002). Camels forage preference varies with season and forage nutritive value. This study was conducted 
to determine the chemical composition and in vitro dry matter digestibility of the most browsed forages 
by lactating Somali camels in Laikipia County, Kenya. 
Materials and Methods 
Description of the Study Site 
The study site was at Doldol in Laikipia County, Kenya. The area is semi-arid and is deemed too dry for 
cultivation. It comprises relatively intact and natural habitat(Jong, 2014), which is mainly a wildlife 
habitat. It is at an altitude ranging from1166 to 2122m above sea level, and geographical coordinates 
0.39320 N and 37.16320 E, with an annual average rainfall of 554mm with two rainy seasons(GOK 
&UNDP, 2013). The climate is hot steppe climate with the annual temperature ranging from a minimum 
of 24.60 C to a maximum of 33.30 C.  
Identification of preferred forage species 
Eight Somali lactating camels of parity one to three and in early stage of lactation were selected and ear-
tagged with a Button electronic ear tag, Raybaca brand; model RBC-ET01 LF. Camels were observed for 
forage identification during the wet and dry seasons for 84 days between 1000h and 1800h.  
Sampling involved picking parts of the forage species consumed by the camels during the field 
observation.  
Laboratory Analysis 
It involved determination of dry matter concentration; proximate composition using the standard 
procedures(AOAC, 1998); calcium through the atomic absorption spectrophotometric method (Bellanger 
& Lamand, 1975); phosphorous through calorimetric methods(Kitson & Mellon, 1944). The fiber 
fractions  (Van Soest et al. 1991); in vitro dry matter digestibility (Tilley & Terry, 1963)method. 
Artificial saliva was prepared according to McDougall (1947).  
Statistical Analysis 
Data was entered in Microsoft Office Excel 2010 spread sheet. Frequencies and percentages for bite 
counts were then computed using the Statistical Package for Social Sciences (SPSS). 
Results  
Most preferred forage species 
Table1: Most preferred forage species by Somali lactating camels 
Season Local name Botanical name Category 
Bite 




Suchei Barleria acanthoides Shrub 149 22.9 37.2 ± 0.5 
Lokwai Balanites aegyptiaca Tree 101 15.5 25.2±0.8 
Nkigit Cynodon dactylon Grass 76 11.7 19±1.3 
Ngoki Lycium europeum Shrub 208 32.0 52.0±2.9 
Nkaekuch Pollichia campestris Shrub 116 17.8 29.0±0.7 




Jakwai Acacia nubica Tree 198 22.6 49.5±2.5 
Oltepesi Acacia seyal Tree 414 47.3 103.5±3.6 
Sengeti Cucumis aculeatus Shrub 63 7.2 15.8±0.9 
Olkinyei Euclea divinorum Shrub 97 11.1 24.2±0.5 
Nkarani Hibiscus parrifolia Shrub 104 11.9 26.0±1.8 
Total    876 100   
 
Chemical composition of the most preferred forage species 
Table 2: Chemical composition (% DM) of the most preferred forage species by lactating camels 
Scientific Name % Mean±SD 
DM  CP  Ash EE  Ca P 
Acacia seyal 39.0±0.2 17.9±1.3 8.2±0.1 2.0±0.1 1.7±0.1 0.3±0.0 
Balanites aegyptiaca leaves 51.5±0.2 12.5±2.2 16.3±0.5 2.1±0.1 1.4±0.0 0.1±0.0 
Balanites aegyptiaca pods 41.5±0.5 7.1±0.4 5.9±0.1 3.3±0.8 0.7±0.0 0.3±0.0 
Barleria acanthoides 72.2±0.1 7.4±0.8 19.3±1.2 0.9±0.2 3.4±0.0 0.2±0.0 
Cynodon dactylon 54.9±0.2 10.4±0.8 11.8±2.2 2.5±0.7 0.9±0.0 0.3±0.0 
Euclea divinorum 51.0±0.2 7.6±0.4 6.6±0.2 1.5±0.9 1.6±0.3 0.2±0.0 
Lycium europeum 20.5±0.2 25.7±1.2 22.9±0.5 2.2±0.2 2.0±0.0 0.3±0.0 
Pollichia campestris 53.1±0.1 8.2±0.4 9.3±1.0 1.5±0.2 1.3±0.0 0.2±0.0 
DM-Dry matter, CP-Crude protein, EE- Ether Extract, Ca-Calcium, P-Phosphorus 
Fibre fractions and in vitro dry matter digestibility  
Table 3: Fiber fractions (%DM) and in vitro dry matter digestibility (%) of the most preferred forage 
species by lactating camels 
Scientific Name 
% Mean±SD 
IVDMD NDF ADF ADL 
Acacia seyal 64.2±1.3 29.1±2.7 15.2±0.9 6.6±0.4 
Balanites aegyptiaca leaves 72.0±1.4 36.0±3.5 24.4±0.7 13.9±1.6 
Balanites aegyptiaca pods 48.6±3.3 65.0±4.4 40.5±2.3 11.5±0.3 
Barleria acanthoides 48.5±1.3 58.6±2.1 46.3±2.9 20.1±0.7 
Cynodon dactylon 48.5±0.8 74.0±7 38.5±5.0 13.4±1.4 
Euclea divinorum 76.6±0.8 32.4±1.3 28.3±0.4 19.5±0.4 
Lycium europeum 81.6±0.3 34.2±2.1 15.7±0.9 7.0±1.5 
Pollichia campestris 43.4±0.2 73.6±1.9 47.8±2.8 18.5±2.0 
NDF-Neutral detergent fibre, ADF-Acid detergent fibre, ADL- Acid detergent lignin, IVDMD- Invitro-dry 
matter digestibility 
Discussion 
The acacia spp., Balanite aegyptiaca, Lycium europium, and Barleria spp. were also observed to be 
among the most preferred forage species by Kuria et al., (2004) in North Eastern Kenya. 
The CP concentration of the forages observed in this study was greater than the values reported by Kuria 
et al.(2005) and Kuria et al.(2012),  who reported ranges of 12.1±3.7% and 3.7 to13.2 %, for the most 
preferred forage species by camels in Upper Eastern Kenya and North Eastern Kenya, respectively. The 
variation may have been attributed by the difference in geographical location and soil type (Lee,2018). 
The ash concentration ranged from 5.9 to 22.9%, similar to the values reported by Lakhdariet al.(2015), 
who determined 15 to 27% ash for forage species preferred by dromedaries in arid rangelands of 
Algeria.The similarity could be that Camels prefer halophytic forages that have high ash concentration 
(Medila et al., 2015).Camels prefer browsing on forages that are high in calcium even where such forages 
are poor in phosphorus (Medila et al., 2015). Moreover, camels prefer forages with high mineral content 
(Towhidi, 2007). 
The Acacia seyal fibre fractions of 29.1% NDF and 15.2%ADF was within the range 20-35%NDF and 
12-25%ADF respectively (Heuze et al., 2011). Acacia seyal in Baringo County was reported to contain 
23%NDF and 16.8%ADF respectively (Abdulrazak et al., 2000). These plants had low fibre 
concentrations and high in vitro dry matter digestibilities making them more palatable. Low NDF 
concentration is a characteristic of good forage quality and high in vitro dry matter digestibility (Jassim, 
2017), with expected positive effect on camel performance (Bakshi & Wadhwa, 2004; Osuga et al., 2008) 
Conclusion  
The results of the study showed that the camel exhibits a mixed feeding behavior with the most preferred 
forage species comprising of trees, shrubs, and grasses. However, trees and shrubs with high crude 
protein and low neutral detergent fiber concentrations were more preferred, indicating that forage 
nutritive value affected the forage preference by the camels. 
Recommendations  
To overcome the challenge of inadequate feed resources, there is need to strengthen the knowledge of 
camel keepers on the preferred forage species during the wet and dry seasons. This information can be 
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